In Vivo Sensitization. Female mice were primed to H-Y antigen by the intraperitoneal injection of 1 × 107 viable male spleen cells 2 wk to 4 mo before use.
In Vitro Sensitization and Microcytotoxicity Assay. The materials and methods for in vitro sensitization (MLC) and microcytotoxicity assay have been previously described (9) . Briefly, for MLC, spleen cells from primed females were adjusted to 5 x 106/ml in RPMI 1640 medium with 10% fetal calf serum (FCS) and co-cultured at 37°C in a humidified 10% CO2 atmosphere with an equal number of irradiated male spleen cells. After 5 days, responder cells for assay were harvested as a source of cytotoxic attacking cells, adjusted to 2 x 106/ml in Eagle's minimal essential medium with 10% FCS, and twofold serial dilutions were performed. 0.2 ml of each attacking cell suspension was added to 0.3 ml capacity wells of an assay plate, allowing three replicates for each attacking cell to target cell ratio (A:T). 0.05 ml (I × l0 s) of sICr-labeled concanavalin A blast spleen target cells was also dispensed into each well. Maximum lysis was determined by adding 0.05 ml target cells and 0.2 ml 5% Triton to a set of wells. Spontaneous release (background) was measured from target cells incubated with medium alone. Aider 5 rain centrifugation at 500 rpm, plates were incubated for 3 h at 37°C in 10% humidified CO2. Plates were then centrifuged at 1,000 rpm for 10 rain and 0.1-mi samples harvested for gamma counting. The corrected percent lysis was computed according to the formula of Wunderlich et al. (10) .
Results and Discussion (CBA × B10)F, females, primed with male cells of either parental haplotype (CBA or B10) and challenged in MLC with (CBA × B10)F~ male cells, will lyse male cells of the priming parental Ho2 haplotype or F, male cells, but not male cells of the other parental H-2 haplotype. This is shown in lines 5 and 6 of Table  I . This confirms that (CBA × B10)F1 male stimulating and target cells express H-Y antigen in association with both H-2 k and H-2 b parental haplotypes. However, as shown in line 1, Table I (CBA × B10)F, females, primed in vivo and challenged in MLC with (CBA × B10)F, male cells, lyse CBA male and F, male target cells, but not B10 male cells. This preferential response to H-Y in association with the H-2 k haplotype is established during priming in vivo: this is shown by the failure of F, females primed in vivo with F1 male cells to respond when subsequently challenged in vitro with the "nonpreferred" parental (B10) male cells (lines 3 and 4, Table I ). As mentioned above, F, females primed in vivo with B10 male cells and challenged in MLC with F, male cells, will lyse B10 and F, male targets (line 6, Table I ).
We have studied whether or not the preferential response of F~ females primed and challenged with Fi male cells is an effect of the direction of inheritance of either H-Y or MHC genes. However, the results are the same whether CBA males and B10 females, or B10 males and CBA females are used as the parental pairs for responder F, females, F~ stimulator cells, or F, target cells. One example of these results is given in line 2, Table I (11) . This supports our observation that H-Y on an H-2 k background shows greater antigenicity than H-Y on an H-2 ° background during in vivo sensitization. The basis for these preferential responses is not yet clear. Although cell-mediated responses to H-Y and other families of antigens require co-recognition of MHC gene products, it has not been established whether this represents an immune response by a T lymphocyte with a single receptor for a biochemically modified Caltered self") MHC product, or a T cell with two receptors requiring dual recognition of H-Y and H-2 gene products. It seems unlikely to us that Ho2 gene products are biochemically altered by minor histocompatibility antigens such as H-Y and recent data on the nature of the T-cell receptor based on the study of T-cell idiotype has been interpreted as favoring a two receptor model (12) . However, more data is needed to settle this most important fundamental question about T lymphocytes.
We have recently reported that cyt~texic T-cell responses to H-Y are under the control of Ir genes probably mapping in the MHC (13) . 2 This is in agreement with earlier observations on skin graft rejection of syngeneic male skin being under the control of Ir genes in the MHC (14) . Ir gene products could affect the 2 Hurme, M., C. M. Hetherington, P. R. Chandler, R. D. Gordon, and E. Simpson. 1977 . Manuscript submitted for publication. response in several ways. One involves antigen presentation, i.e. that the product of the Ir gene(s) constituting the responder in question, for example a (CBA x B10)F1 female, could associate best (e.g., by higher affinity) with H-Y antigen, linked with H-2D k antigen(s) rather than with H-Y antigen linked to H-2D ~ antigen(s). This association could be by the production of soluble factors required for antigen presentation by macrophages or other cells, or by some other mechanism (15) . Thus, the ability to respond would reside not only in the Ir gene(s) itself but in H-Y being presented in association with appropriate K and D antigens. The preferential response of an FI to one parental haplotype may be a result of relative strengths or affinities of H-Y and H-2K or D antigens. However, it is possible, although no data yet exists to support the notion, that suppressor genes also mapping in the MHC selectively suppress the response to H-Y in association with a particular haplotype.
The development of cytotoxic T-cell responses to H-Y and the ability of females to reject syngeneic male skin is positively correlated (13, 14) . It is therefore pertinent to compare our results on preferential anti-H-Y cytotoxic Tcell responses in F1 females primed with F1 male cells with the very interesting results obtained by skin grafting various F1 female mice with parental male skin reported recently (16) . (kkkddb) and B10 (bbbbbb) in which they found that B10.A(2R) were more immunogenic, and this was also attributed to Kk; however, from our data it can be seen that B10.A(2R) presents two H-Y associable antigens, K ~" and D b, whereas B10 presents only D b. Another factor which should also be taken into consideration is the presence of the H-Y Ir gene(s) in the MHC of several nonresponder haplotypes (13) . 2 This has been implied from the finding of responder F~ mice, derived from mating of parental strains of which neither is a responder. It is therefore possible that the response of any F~ is modified by the interaction between two or more H-Y Ir genes inherited from each parental haplotype. An apparent difference of antigenicity of H-Y in association with different H-2 haplotypes could thus be an expression ofIr gene interaction. We are in broad agreement with the findings of Kralova and Demant (16) inasmuch as our F~ cytotoxicity data would suggest a hierarchy of association, H-2 k being stronger than H-2 b which in turn is stronger than H-2 d, but we would attempt to interpret them in the light of the H-2 K and/or D end mapping of H-Y responses of the different haplotypes, i.e. the affinity of H-Y with these H-2 KID products, and perhaps also in the light ofIr gene complementation. 
